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[0,8] - interval. The solution for V, 18 represented graphically. In 


General, it has been found that: 1) if a discontinuity is missing in the 
origin (x=0, y=0), it may oocur at a distance x, (promortional to 1/1) 


from the origin; 2) a discontinuity in the origin will be blurred according 
to tg = 2Véx and will reach a width of 1/Re at a distance x, = 28/(av.)?. 


_ This blarring of the front oocurs only if the quantity 1/Re representa 
a stationary front width; 3): the amplitude at a distance x, ~ Re/M is not 


2 function of the initial amplitude and the process of wave propagation in 
the range X>X, Can be described by linear magnetohydrodynamic equationn. 
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Ye. P. Sirotina and 8. I. Syrovatakiy (Ref. 6: ZhETF, 39, 746, 1960) are 
mentioned. There are 2 figures and 9 references; 7 Soviet and 2 non- 
Soviet. The two references to English-language publications read as 
follows: Ref. 1: D. Bazer, Astro phys. J., 128, 686, 1958; Ref. 2: 

P. Lax, Comm. Pure Appl. Math. 10, 537, 1457. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State 
University) 


SUBMITTED: March 8, 1961 
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_ KHOKHLOV, R. V. 


“An approach in non-linear acoustic" 


report submitted for the 4th Intl. Congress of Ac 
Copenhagen, Denmark, 21-28 Aug 1962, area 
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4Y 4700 B106/B102 , 
AUTHORS ; Naugol'nykh, K. A., Soluyan, S. I.,. Khokhlov, R. V. 
. ———__ 
TITLE: Cylindrical waves of finite amplitude in a dissipative 
medium 
PERIODICAL: Moscow. Universitet. Vestnik. Seriya III. Fizika, as 
astronomiya, no. 4, 1962, 65 - 71 7 - 


TEXT: The propagation of cylindrical waves in a viscous, heat conducting V 
medium is examined through approximation teohniques, Starting from the 
usual equations of. motion, continuity, and state the 8Olutions are got by 
two different methods; that of Krylov and Bogolyubov (Asimptoticheskiye 
metody v teorii nelineynykh kolebaniy (Asymptotio methods in the theory of 
nonlinear oscillations), GITTL, M., 1955) for Slight distortion of the 
Wave (small Reynolds number) and that proposed by Soluyan and Khokhlov 
("Vestn. Mosk. un-ta", ser. £12., astronomii, no. 3, 52 ~ 61, 1961) for 
large Reynolds numbers. Calculations are restrioted to second order 

terms. The formation and "resorption" of shook wave fronts is examined, 

A divergent wave with a sinusoidal profile will, after a definite distance, 
‘turn into a sawtooth wave which then collapses and again forms a sinusoidal 
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Wave, This distance is determined by the specific heat of the medium and 

the velocity of sound therein as well as by the frequency and the radius ¥ 

of the cylindrical emitter. A convergent wave will always turn into a 

Seas wave, whether the Reynolds number be large or small. There are 
figures. : ; 


ASSOCIATION: Kafedra teorii kolebanty (Department for the Theory of 
Oscillations) eee 


SUBMITTED:  Deaerbor 16, 1961 
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AUTHORS 1 Pogorelova, E. V., Khokhlov, R. Ve 
TITLE: Nonlinear cheery of a parametric traveling-wave amplifier 
‘PERIODICAL: Moscow. Universitet. Vestnik, Seriya III. Fizika, 
ne _ astronomiya, no. 5, 1962, 62 - 69 i : 
TEXT: 


The nonlinear processes that occur in a parametric traveling-wave 

amplifier. are analyzed theoretically in continuation of an earlier study 
(Khokhlov, Radiotekhnika i elektronika, VI, no. 7, 116, 1961) where the 
fact that the waves propaguted in the accelerator tube can be out of 

, Phase was taken into consideration. The study rdlates to the propagation 
of three waves having the phase velocities Uyy Vos Us, and the frequencies 

3° The difference in the phase velocity is characterized by the 

parameter {41 « bo (L - 


yy Woy © 


1 1 Vy 
us) + “> - a)! whore w, +.) = @. Cons 
sequently the interaction between the waves decreases, and at sufficiently 
- high {Olit disappears, allowing 


the waves propagate independently of each 
Sey, At any {a!, both of the posaible combinations of the signal wavo withi load wave 
Card 1/3 : 
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. and pumping wave are consérved in the partial phase velocities, the propa yj. 
gation being unchanged. The maximum amplification and the period of . / 
Spatial beat decrease as iA} increases. If the attenuation in the system 
is taken into account, the processes are different. If the attenuation 
factor is approximately equal for all three frequencies, an attenuation 
beat will occur whose frequency depends on the parameter of ngnlinearity 
WBs¥s0/2) and en the attenuation factor $, vi/R, + vii, = Vio/S + veo, 


where V4 and Y30 are the voltage amplitudes of Signal and pumping wave : 
“at the input of the system, 6, + B, “ hs +4; Cn AG +7v). If all three “£3 
Waves are strongly attenuated (878 34/2) then the period of beat may 


increase rapidly: the second or even the first "period" may become 
infinite. If 35» 5,2 So~ hs 59/2 and if the pumping wave is much 


attenuated, then the Signal and the load waves are amplified in the section 
which begina at a distance of 1/8, from the amplifier input. Both waves 


reach their maxima along this section. The heights of the maxine depend 
on the attenuation factors of the two waves and on PY s0/8s and Ba¥so/8 50 


Card 2/3 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


$2 a ES 


a . ae $/188/62/000/005/007/o08 
B108 


Nonlinear theory of a parametric... | B102 


The heights of the maxima are directly proportional to B, and Bos inversely 
proportional to 3 and doe At distances from the input that are large 


‘relatively to 1/6 55 the Signal and load waves do not interact in first 


approximation, and are attenuated according to their 3-values. ‘The 


“* pumping wave "supported" by these waves has an amplitude of 
V3.8 2B3¥4¥%2/255. There are 6 figures, 


! 


‘ ASSOCIATION: Kafedra teorii kolebaniy (Department of the Theory of 


Oscillations) 


SUBMITTED: February 20, 1962 
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‘AUTHORS: = Akhmanov, S.A. and Khokhlov, R.V. 
, ; cen nee cactneteay . 
TITLE: Trigger properties of nonlinear waveguide systems 


' PERIODICAL; Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, v. 5, no. 4, 1962, 742 ~ 746 


TEXT: os : Nonlinear waveguide systems 
possess switching properties which make it possible to design 
suitable spatial analogues of dynamic’ switching circuits with 


lumped parameters (such as amplitude, phase or frequency- 
.modulated trigger circuits). The situation is illustrated by J 
considering a line with a nonlinearly distributed capacitance ” 


which is simultaneously,excited at the input erid with a 
pump-signal frequency Wy = 20 anda signal O, =@ . The 


line is described by the following differential equation: 


>*v 7 dav a¢ 
ane a -L—=+o0 .(21) 
0% Qt 1 ‘ ot 
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. Trigger properties of ..4. E192/E382: ; 
: : a Vy 
.. Where V is the voltage in the line, ‘ 
a L is the distributed inductance, 
Q is the charge, : : 2 
G is the conductivity, “7 
z is the length, and 
t is time, - 
The solution of Eq. (1) can be assumed to be in the form: 


Vis V, (ez) sin[ wt - Bye + 9 (ez)} + Vzsinl 2ut - Pyz| (2) 


ee 


where e€ is a small parameter, while By and Be are wave 
numbers. If Q is assumed to be in the form: 
Q(v) = cv + pv | (3) 

and .the method of slowly changing amplitudes .is applied to 
Eq. (1), the simplified amplitude and phase equations for the 
Signal are in’ the form: ; ; 

a CLM iatay< ten aanly | 

7 az =e Hn °° 20){v, = 0 (4) 
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Trigger properties of .... E192/5382 
oF : is : 
—+ 4+ moVysin(29) = 0 ~ 2 (5) 
2 ‘aed : 


-* where m= LDuw/4, 6 = LGu/4 and u is the phase velocity 


of the signal wave. Eqs. (4) and (5) are analogous to the well-. 

’ known simplified equations describing the variation in time of the. 

' amplitude and phase of the oscillations excited parametrically — F . 
in a linear resonator (sge, for example, Ref. 4. L,I. Mandel'— / 
shtam, N.D. Papaleksi, ZhIF, 3, 5, 1934 and kef. 5. S.A. ws 
‘Akhmanov, Izv. vyssh. uch. zay. - Radiofizika, 4, 769, 1961). 

The parameter 4 in Eqs. (4) and (5) represents the attenuation 
and it is shown that the waves increase exponentially if: 


\f/22 . .2 © : 
& x mV = 6 aor 8 : 
* The period T, occupied by one bit of information in ‘such ei oe 
a system is expressed by: 
ee : T, ~ 1/ao . (9) 
' Card 3/4 ; Le, 
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A similar switching system can be al 
ar so based on a li 
conductivity is a function of voltage of the type: sai cies 
G(V = - ye c ; ; ; , | : 
(Vv) G Gov + G,V. oe (11). 


ASSOCIATION;  . Moskovskiy gosudarstvennyy universitet 
(Moscow State University) 


SUBMITTED; December 20, 1961 


~ 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7" 


-PREROVER FOR RECESS E: 09/17/2001 CTA RDPeo onto nOuoree Es0002 77 


DESDLEPASE RABAT EUS WMS DUR TITS UE A DT ETT TOOT AS BORE BEST TEE SRE SRT ES 


AKHMANOV, S.A} SHOKHLO,.2.1, | 


_ Space-time analdgied. in the thnory « of systems with variable para~ 
meters, peter i plektron, /106891453-1455 ‘Ag '62, 
(MIRA 1538) 
Fistobpskiy faknl'tet Moskovskogo Socasaratennioas universiteta 
2 MY, Lomonosova. _ 
(Automatic: ‘oontra}) (Blectronica) 
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o 2: ea 35262 
me Wise cucoenee (en /0% 
B125/B102 
AY SOO (UVI UY 7/1327) 
AUTHORS ; Polyakova, A. L., Soluyan, S. I., Khoxhlov, R. V. 
TITLE: _ Propagation of finite interferences in a relaxing medium 


PERTODICAL: Akusticheskiy zhurnal, v. 8, no. 1, 1962, 107 - 112 


TeXT; The generalized eguations of gas dynamics for relaxing media 
derived for steady state flows are valid in the case of small Mach 
numbers and low energy dispersion in the medium. Motion in relaxing 
media is completely described by the continuity equation, the equation of 
state p = p(e8,F) (1) and the reaction equation dt/dt = -(& . t/t 


- where p denotes the pressure, @ the density, S the entropy, + the 
relaxation time, a parameter which characterizes the internal state of 
the substance and f | the equilibrium value of f. The values of v/c, 

(o- 1/8, and (fF - E )/§, (3) and m = (0%, - 02) /o* are in the order of 
| since the studies are limited to media with a small velocity of sound 
dispersion. The present problem can be treated either in Euler or 
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Lagrange 's variables, The system of equations consisting of 
d dp ap), 
a [2+G8) t+ [p— Po — et —+ (FF); "| =0 (a) 


ard the continuity equation @= Q (da/ax) (10), (av/at) + (1/e, )(0p/0a)=0 


-(11) describes the propagation of interferences of finite amplitudes ina: 


relaxing medium. After various. substitutions the system is reduced to 


ti 
canner on 8B yo” mr dp 


8 ov ye ; 
Pag eh” ay Bey Bt * mY a — 35) > =, (14). 
Its sana form cannot be integrated. ‘The coordinate of a fixed particle 
belonging to the medium in equilibrium is used as a Lagrange coordinate a. 
In Euler's coordinates the pressure can be eliminated and the continuity - 
equation: and equation of motion in a second approximation read as follows: 


eee tia (tthe t a(t a)as =o a 
: ‘ s 
we tat —a)a ell nt a i ; mp (16), 
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Propagation of finite... B125/B102 
suitable substitutions change it to ; : 
av 8 oe, Be 
PE oh” dy ~~ Boao? Gy" (20). 


fhe relation v/c = @'/ 2, of the linear acoustics is extended by 


quadratic terms and terms governed by internal degrees of freedom which 
are proportional to ac/ay. (20) and the reaction equation 
t(df /dy) +f -m9e,v/B (21) written in the new coordinates 2 = ux, 


yate- x/e, completely describe the propagation of interferences of 


oA 
finite amplitudes in a relaxing medium. v(y) is shown in Fig. 1: a) the as 
case k>1 corresponds to relatively weak nonlinear effects. b) At k>1 : 
the shane of the shock wave becomes unsymmetrically with respect to the 
center level, c) at k>1 v(y) becomes theoretically ambiguous; this 
corresponds to a nonsteady real function, The compression jump can be 
described with a parameter which is proportional to the shear viscosity 
parameter 6 b ay, peg) We ee v2) (25). Substituti 
parameter aor Vv ys 7 ay. Se RN 5). ubstituting 


. cara Bf Sas 
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Propagation of finite... _  -B125/B102 

wa dv/dy gives for the trajectories on the phase plane 

an Vy + a eae (ve -v?), AVG ee eee 
ay ee eee FY eee . V. Gaponov is thanked for the 
suggestion. There are 2 figures and 6 references: 5 Soviet and 1 non- 
Soviet. The reference to the English-language publication reads as {>.°o..:: 


follows: J. S. Mendousse. Nonlinear dissipative distortion of progressive 
sound waves at moderate amplitude, J. Acoust. Soc. America, 1953, 25, 1, 


51 Pe 54. 


“ASSOCIATION: Akusticheskiy institut:AN SSSR Moskva (Acoustics Institute 
of the AS USSR Moscow); Moskovskiy gosudarstvennyy 
universitet (Moscow State University) 


SUBMITTED : May 17, 1961 
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AUTHORS: Soluyan, S. I., Khokhlov, R. 
TITLE: Acoustic waves of finite amplitude in a medium with relaxation 
PERIODICAL: Akusticheskiy zhurnal, v. 8, no. 2, 1962, 220 ~ 227 


- PEXT; With small Mach numbers and low energy dissipation the propagation 
of acoustic waves ina relaxing medium can be described approximately by ; 
the following systems __ ee sit Lae Hof 
“Ov 8 4g Br are JA 


Bae? ay = Be Be (1) 
8 : Par 
ee eee met... | (2) Sit 
For @t€1 the dtsperaion losses can be neglected and the system is. : , ; 
reduced to av/az - (/c? vav/ay = 0. wy = ore pin(v/v) - coe (v/¥,) is 
ce 
5 
‘the solution of this equation under the boundary conditions z = 0, 
v= Vv siniy. This solution describes the distortion of the sinusoidal 
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waves until discontinuities have formed. A discontinuity, e.g., is formed 
at Bri By is determined frum the relation guv o24/° = 1. The solutions of 


° 
the system (1) - (2) in the region (jt>1 is obtained from the transformed 
systen — 2s ; 
7 Bao. “Gea vt we + (8) 
af MPolo . a 
ae tte Mie 209) A 
we pene te 4 ; 
v= ———*___ ba nth 3 any 
| “Tae (3) 
where TF ewvee tect: ae (14) 
x ello”. 


‘for the dimensionless width of the front. Bor relaxing iedta Re is 
analogous to the Reynolds number: Re #. “w/atiti: It follows from (13) and 
: (14) that a* sufficiently large 2 distances , under the condition 


bv o24/%m o4¢Re, the waves are again sinusoidal - in first approximation. 
The amplitude ia then v = v (eRe and, at large Reynolds numbere, it ‘is in- 
Card 2/3. 
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dependent of the initial amplitude. The. propagation of acoustic waves is 
also studied for O¢G1<@. There are 3 figures. 


ASSOCIATION: Kafedra teorii kolebaniy Moskovskogo gosudarstvennogo univer- 
siteta (Department of Theory of Vibrations of the Moscow 
State University) 


SUBMITTED: June 4, 1961 
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HAUGOL'NYKH, K.A.3 SOLUYAN, S.I.; KHOKHLOV, R.V. 
Cylindrical waves of finite amplitude in a dissipative medium, 
Veat. Mosk.un.Ser.3:Fiz,astron. 17 no.4:65-71 Jl-Ag '62. 
(MIRA 15:9) 
1. Kafedra teorii kolebaniy Moskovskogo universiteta. 
- (Sound waves) 
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POCORSLOVA , E.V.3 KHOKHIOV, R.V. 
ee Sa 


Nonlinear theory of a fale ae parametric anplifier. - - a 
Vent. Mosk. un, Ser.3: Fiz., astr. 17 no.5: 62-69 S-0 "26 AM 15:10) 


“As. “‘Nafedra, teorli L wolebanty, Moskovakoge. universiteta. - 


Ei eck rat otal amplifiers) 
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B1i02 
14.3200 | = 
AUTHORS: Akhmanov, S. A., Khokhlov, R. V. 
“PITLE: A possibility of light wave amplification 


iaeeekacmeed Zhurnal eksperimental'noy i bach capa! bio ae Ve 4, 
Py BOs UT) 1962, 991-353 ee m4 pr : - a te : 


Se 


hd neem dene nee ee ate 


ee MEX: tent waves. ‘may Ne panarated: ‘and “sar itied in: pad Eeanencecnt 
ae: crystals where the polarization is a nonlinear funotion of the field 
strength E£ of the propagating wave. Here it is shown that if this : 
function is quadratic a parametric amplification of traveling light 
. waves may occur. The medium considered is assumed tp be semiinfinite, , 
sith : 


8 (f, %, ©) 3 = “ee @) (1 +m feat tatt f grtteat— tant) 

~ (2), 
% eine the normal a its surface plane. In this medium waves with the 
‘Prequencies w, and _ are propagated, their components are BU=B; iH, iH 


ne 


1 
with wave vectors cutting the x-axis at angles 0 


casa (i/3.) 


1 and 95. The ees 
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field in the medium ‘is. deecribed by 


ce ero oes (3) 
a | | 
andthe total field is ie as 
E= Fx) exp tt (ogt — kyo) + 5 (2) exp (— 1 (ost = kya) + &. cy _ 
fe = oc” Vee (a). . (4). 
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Thus, in this medium waves, may grow exponentially with a growth factor 


: z 1/2 
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a = 3 [ByByk yk, /cos 8,008 8, | . uf for x = 0 E, = Eo and Ey = O, 3 


ca i E,; = E, ch ax, * 


£,=1E Vm, Cos 0,/m,k, cos, sh ax, (7). 


If yma, =w, n(w)>n(2w). This amplification mechanism may be used. in. 


' There is 1 figure. . 
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' described by a gradual growth of the high-frequency components of the waves 
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these solutions do not hold. Starting with the equation of motion 
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and with the equation of state i 
P= Pot eh(p—py) + Tt & o_o (3), 
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the propagation. of convergent and divergent spherical waves in a non-linear — 
viscous and heat-conducting medium is studied. Here v, 9, P, r and c are © 


symbole commonly used in gasdynamics, b = 31 + t + (1/0, - Vo) y and 


¢ 
hi are the coefficients of shear and volume viscosity, x ia the heat 
°o 


nduction coefficient,’ Y= o/c, The equations are solved by means ‘of -an . 


approximation method assuming 1/k,. to be a emall parameter. k is the wave 


nuinher, v the radius of the sphere. By means of the approximate solutions, 
the formation and the resorption of the wave fronts are studied and it is 
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* [under the following assumptions, The gas has weak viscosity, and tho arising 
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ABSTRACT: In view of recent observations of stimulated Raman scat~ 
| ‘tering laser lines from various organic liquids stimulated by in- 
Leones light waves of a different frequency (G. Eckhardt et ali,» 
__| Phys. Rev. Lett. v. 9, 455, 1962) and the resultant feasibility of 

a new type of laser (Raman laser), the authors first present a Clas= |. 
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- TITLE: _ Generation of ultraviolet radiation by using cascade frequency conversion 


i SOURCE: ‘Zhurnal, exsperinentalnoy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. 
‘| Prilozheniye, v. 2, no. 5, 1965, 223-227 | 


TOPIC TAGS: nonlinear optics, laser, frequency conversion, harmonic generation, 
second harmonic, WY rshiohe, ony , Romer 


ABSTRACT: Experiments are described in which coherent monochromatic radiation was 
generated in the frequency range between 0.53 and 0.26 yw. The pover output of the 
ultraviolet radiation attained by cascade frequency conversion of the unfocused radia 
ticn in two successive KDP or ADP crystals was not less than 3 Mv. The experimental 
arrangement used is shown in Fig. 1. A beam froma Q-switched neodymium laser 
(4) = 1.06 ») with a power output P; was incident on a 3-cm-long KDP crystal. The 
power of the second harmonic (12 = 0.53 ») Pe from the first KDP crystal was suf- 
ficient to produce the fourth harmonic (A, = 0.26 ») by doubling the frequency of 
the second harmonic, or the third harmonic = 0.35 ») by mixing the qndamental — 

“and the second harmonic in the second KDP crystal. A whole series of discrete specs 
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Fig. 1. Experimental setup 


‘D.- Discriminator; F), Fz, Fs - filters. 


tral lines was also generated by stimulated Raman scattering of the fundamental or 
the second harmonic. ‘he line intensity of stimulated Raman scattering was 5—10% 
of the intensity of the fundamental radiation. The efficiency of the frequency 
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Table. 1. 


80 ! is the aa betveen the optical axis. and the index scechtag 4 die 
‘ rection for the Anteractions listed in the last column. 


cheating P,/P,. was | about: 30—35%. and. thet of: the P4/Pas 10. Some of the important _ 
‘results are sumnerized in Table 1. Orig. art. has: 1 figure andl table. — [CS] 
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‘TUTE: Observation of parametric emplificaticn in the optical range 


SOURCE: Zhurnel ekeperimental 'noy i teoreticheekoy fiziki. Pis'ma v redaktsiyu. 
‘(Prilozhentye),, v. 2, no. 7, 1965, 300- 305 
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| TOPIC TAGS: _ paranet ric amplifier, laser, laser r auplifies,' optical pumping 


ABSTRACT: The authors report the results of an experiment in which they observed 
parametric amplification of an optical signal with wavelength ),.= 1.06 y by its. 
second harmonic at Ap = 0.53 n.. The feasibility of such an effect in the optical ban 
and its theory were detailed earlier (ZhETF v. 43, 351, 1962), The experimental setup 
is shown in Pig. 2. Abeam from a neodymiun-glasi laser waa fed into a 
KIip frequency modulator producing the second harmonic (KDP-I crystal £ = 3 cm long), 
and served simultaneously as the signal beam. At the output of the frequency modula- 
tor, the power ratio of .the second harmonic (P2) to the radiation at the fundamental ~ 
frequency (P}) was P,/P, = 0.2--0.3. After passing through the filter system F,, this 
ratio became equal to P2/P, = 10%--105, ‘Thus, the secord, amplifying KDP crystal was 
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|" Pig. 1. Block diagram of 
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fea a feoek signal idan: O, = a 06 : ina a barra pump wave Op ® = 0.53 us The 
| pump was focused on crystal KDP-II (2 = 3 cm) with the aid of a cylindrical lens L; 
eg distance 13 cm) so that the pump power density in the second crystal reached 
= 100 Mi/em?. A two-channel photoelectric circuit or photographic film was used to 
cee the change in the signal intensity in the KDP-II crystal. The curves shew 
that appreciable parametric amplification takes place only in a relatively ae 
angle between: the amplified signal and the index matching direction, Q = 10’. 
| maximum gain corresponded to the index matching direction, but fluctuated from flash 
| to! flash; _the-average experivental gain wes =2.5,- compared-with a theoretical va ; 
“} of 14.-- The- appreciable ‘fluctuations of the paranetric amplification from-pulse to ~ -{.~- 
“pulse and ‘the small ~- avprage” gain” - (compared with the theoretical) may be due 
o singularities of the pary tric-interaction in the” net paar moder— ‘The author 
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TOPIC TAGS: ” laser’, nonlinear optics, parametric amplification, Raman scattering, | 
stimulated emission - 


ABSTRACT: A theoretical analysis is conducted of the possibility of obtaining param 
mtric amplification and frequency conversion using coherent molecular vibrations in- 
duced during stimulated Raman scattering a8 @ source of excitation (pumping) . The 
alysis-is—performed-for-an-electric-field in a-modium eterno | 
Lp B= Bpetuiitag Belugt-4 Betti ¢ moelwat yo oS 


“where - WW, = W) iN W2 = Wo (a9 '3 the opie ik: of the molecules of ‘thes - sare 


medium active in SRS). Assuming that B,,. Ey 9, the authors derive an 
expression for the nonlinear polarization of the medium which they substitute into 


he Maxwell . equations. Assuming that BE, << a they derive a symmetric equa- 
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: ‘tion for E. aewaxtbhig the - datéradttan or E- ‘ana E, with the molecular vibration | wave] a Zz 
Bie elugt,“ A criterion is then obtained for the amplification of E. and oo 
( +. /W / = wo). It-is.shown that the threshold power ele for eauetrie BIt 
plification can ‘pubstantially exceed the threshold power for generation of the Stokes; 
wave. In the case of amplification, the criterion ky - ky = k, +k, can probably be 
satisfied in liquids whose index of refraction is ievee. Orig. art. has: 2 fore 
mulas. [cs] 
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nO TITLE? Observation of two-dimensiona) parametric interaction of ‘light wayes. 


SOURCE: - Zhurna 1 eksperimental noy 4 teoreticheskoy Tiziki. Pis'ma v redaktsiyu.. a 
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ABSTRACT: The authors report. the results of an experiment in which two-dimensional 
parametric interaction was realized in the optical band, using a ADP nonlinear crys- 
tel. The pump was the second harmonic of rubyylaser enission (Ap = 0.3471 u), and 
the signal was the laser emission itself (RK. a 0.6943 1). A degenerate interaction 
mode was thus realized (a, = @, = @2 = @)/2). The two-dimensional interaction of the 
signal wave with the pump in the ADP crystal gave rise to still another wave at fre- 
quency @gy, (the supplementary wave}, athe wave vector of which Kgup had a direction 
determined by the relation k, + ko = Kp and by 


crystal. ‘The tuning curves of the parametric 


process of degenerate parametric amplification 


Cord!_3/2 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


"APPROVED FOR RELEASE: 09/17/2001 


CIA-RDP86-00513R000722130009-7 


ACC NR: -AF6001771 


~ 1 gonerate interaction. A block dim" == 
| eggram of the experimentel setup ie | 


‘| termined essentially py the phase | as ie POS eR ae 
|. ptiaet between the pump and the Big-\ Cee eg 

| nal, the phase dependence disap» ANY GST 
_ pears for the two-dimensional de- - a 


shown in Fig. 1. The ‘Q-ewitched ~ Fig. 1. Block diagram of experimental setup. 
er excites an optical #76.  p, and Pe = plane-parallel plates, F ~ filter: 
——“gbsorbing the pump radiation. (Ap-*-0 ea7L pp). | 
“Whe unfocused pump and signal waves interact 
o-dimensional interaction is realized 
Paup/ P_(0)72-0-02-and P,/P,(0)_— 
Pg(0) 2 1.0. The angular 


ape 
ue for the 
- pump: bean. 
gence_of the supplementary Wave. - 


“ated for the conditions 
with whom the theoretical res G. V. Venkin for heip 
‘periment, and V. ¥. Yurlov for the Orig. art. has: 
pnd h ‘Lormulase — Penge ane eg 


pet _ 20 


A . 
PPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7" 


SESE EST EE SEY ORL I 


be WIRWO mee ee pe 


"APPROVED FOR RE 

SPREE ES SB Sy RGR T ons iT oO ier sen aden ee oe 
ty, 9439-66 BTCL)/EWT(m)/EWP(e)/2 NPC) WH ae ae ae 
‘face NR AP5020705"—<“‘“‘i‘ ; ;2]32ON”*” SOURCE CODE: ~ UR/0151/65/008/005/0899/U908 
uy yo. ee, a a4, oy ue : 7 ’ -|- 


AUTHOR: 11'inova, T. M3 Khokhlov, R. é { 


v 
ORG: Moscow State University (Moskovskiy’ gosudarstvennyy universitet) — > 


LEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


arramrgerne POS IE SEES SU Bestndd 


e 
; et 
ee eal hime 


‘QITLE: Nonlinear properties of a laser amplifier — 
SOURCE: IVUZ. Radiofisika, v. 8, no. 5, 1965, 899-908 
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TIPIC TAGS: ‘laser, nonlinear optics, traveling wave laser, laser amplifier 


ABSTRACT: Pulse propagation in'a traveling wave laser amplifier with a homogeneously 
broadened line is analyzed using semiclassicai methods. ‘Tne effect cf relaxation 
‘processes (finite width of the transition line) on deformation of an amplitude-modu- 
ated signal ina one-dimensional medium with an inverted population in the presence . 
of nonresonant losses is considered. It is shown that at a certain attenuation °« | 
| 6 = 6g, < 2mwq aN all input signals at a distance Z » p(c/25)/2N. - N,/N, - No, where | 
‘p > 1, become unEgne steady-state pulses (where ww) is the transition. frequency, 

a= (k2/2u9)T2, k* = 2u/h™’, p ie the electric dipole moment of the molecule, T is 

the relaxation time, N = hwgn is the energy of 4 unit volume of the medium, ¢c is the 
velocity of light on the medium, and indexes 1 and 2 refer tc the lowest two of the 
three levels in the system). The pover, duration, and the energy of the steady-state 


pulses were found to be dependent on T, and 8. At Sep > all input signals are faa 
t10 r | 


ao “damped. —A- qualitative. estinateof the optimal opera’ 
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calculations of J. P. Wittke and P. J. Warter (Journal of Applied Physics, v. 35, 
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; is: “jivens= The results ofthe analysis: ‘are in-complete agreement with the numerical ~~ * 
no. 6, 1964, 1668-1672). Orig. art. has: 34 formules and 4 figures. {cs} 
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ABSTRACT: Stimulated Raman acattering“(SRS), at which coherent - 
oscillation Gi molecules of the scattering nedium is generated, has a thresbold 
BerEo” & Sete where E te the Fleld inteneity of the incident wave, . 
(frequency %)» Bet ie a value deternined by the polarization of the 
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coefficient of the medium at Sct fraquencye Experiments on the 

excitation of SRS were performed with organic liquids \bgasene Jedd’ 


Tt 


PO a Y | ene nel fB nS 


eet tte tame whe mat: eb duty Meee FR ds nH AD ARR T Het ar Rate TM OR er tte OO ele See 7 
Merits ses 8 


i 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7" 


EAE paiee ae EES 


BS es 8 ee erasentan 
i 


FR EU EASE ESS 


"APPROVED F : 
"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


—— 


bk ee matetbp pete creme ee BOT TT ara re et 


es 
web 


TF LL Wg2065 At tt a ek eee a Ie 

i. TACCESSION. NRt AP5010522 /| ae 
o eatablish the factors which detarmine the ee Se 
yaluo of the threshold and line intensity in ranges shorter than that, : 
of ruby kaser (ho % 0.694) the second harmonic of a neodymium gleas ; 
taser (Ao * 0.53 W). was ueed to excite gprs. The investigstions shoved | Ee 

shold in comparison to correspondia - 

ly half that at 
this ceuld be heal : 
operational frequency, 2g 
‘yo the value A, ameter of the focal spot of Ry at 


c the generator 0 optical harmonica can be considers 


that of the ruby laser, due to 


beame, The: intensity of SRS grows 
the focuses Generators of 


ward odge. of the vessel and ; 
addition to their use for observation of SRS in the vicinity of elec 
tron absorption bande, can also b for the investigation of sno | 

and nonkineat absorption effects in intensive pbiharmonic fields (in-~ pert 
cluding both Raman scattering of the ha godin TERE 
molecular oaciitations exoited by 4 wave of fundamental frequency 40 
nondagenorated muitiphotpa abeorption).  Orige art. hast 2 fornules 
| and 2 tables. : ah Rg eee - ; : } 


5, - iaievaney ie order. t 


Aho 33% 0.7n under the same 
the resul 


APPROVED F : 
OR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


BN SEES SNP SRS ESS RISC AEP Beans acre eae 
S oer a 7 7 


a7 . ae ; 1? We Paci: 
—_ eee Ty 


PS aa aT 
ACCESSION HRs AP5010522 


Hoskovekiy gosudaretvennyy universitet (Moscow Stat 


———$—$—$— rm --- 7 


ASSOCIATION? 
University) 


eUDMETTED: O9sanéS "Ss RNCLt OO - ~~ SUB CODES OP + 
NO REF SOV: .008- OTHER! 005 - ATD PRESS! Soh5_ 
a : 7 7 a . £ , . a ‘ 7 - 
7 a 2 we) 4 na _ y 
: Cord Pn ee a 
Sea 2 Re ee nets SAE BENE TS ot 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7" 


PERTAIN ASR Wes oe 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


== Feo /ewr (1)/ k) /enata) = 
ACC INR: AP5026612 SOURCE CODE: 
so Ss he oe 
AUTHOR: Platonenko, V..T.; Stamenov, K. qt! Khokhlov, RV. Yd Se 
ORG: Moscow state ‘University yy aan (Moskovskiy gosudarstvennyy universitet) 


TITLE: Stimulated Raman scattering in strong fields 


SOURCE: Zhurnal-eksperimental'noy 1 teoreticheskoy fiziki, v. 49, no. 4, 1965, 
1190+1196 - ; 

24M, Fe 

| TOPIC) TAGS: Raman effect, Reman scattering, nonlinear optics, Stokes component, 
stimalated Raman scattering, Raman laser mbe fs va 

' ; *B» bs ataerg aren 


ABSTRACT: A quantum mechanical treatment is conducted of the stimulated Raman scat- 
tering by molecules with nonequidistant vibrational levels in a strong magnetic field 
The kinetic equation for the density matrix in-the-energy representation is used in. 
‘the analysis. A condition for the appearance of the Stokes doublet (i.e., splitting 
of the Stokes line) is derived. ‘The fields of the exciting waves required for the 
splitting are shown to be smaller than those at which the saturation effect will 
appear. At a large pump power, the Stokes line should be asymmetrically. broadened, 
ing it possible to evaluate the energy levels making the main contribution to stin 
wleted Raman scattering. Orig. art. has: 15 formulas. , {cs} 
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TITLE: Parabolic oquation for the description of diffraction in! anisotropic 


| 
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| | ‘media 
i 
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SOURCE! Moscow. Universitot, Vestnik, Soriya III. Fisika, astronomiya, no. 3) 
1966, 95-105 ; 


‘ MOPIC TAGS: Eloctromagnotic wave diffraction, uniaxial crystal, wave propagation, 
* parabolic differential, equation 


-AESTRACT: With an aim at contributing to the devolopmont of approximate mothods 
‘of diffraction theory for anisotropic media, the authors doscribe an extension of 
: ‘the method.of slowly-varying aniplitudes to 4nclude the description of diffraction -..... 
g of oloctrofiagnotic waves in a linear anisotropic modium, such as a uniaxial cry- | - 
7——stal. Tho extraordinary wave propagating in the crystal is reprosented as an al-.: 
most - plane-wave with an amplitude that varies slowly jn spaco, An abbreviated payee 
parabolic equat’on is derived from the Leontovich-Fock parabolic equation, gonoral-: 
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3 usod to ascertain which diffraction 
edium are doscribed by tho resultant abbroviated equa- . 
¥ tions, The abbreviated parabolic equation is used to consider diffraction of a 


: plano wave by a slit and diffraction of a converging cylindrical wave at the focus. 


Among the diffraction effects that cm bo described by the mothod of slowly varying ° 
the shadow rogion, the , 


4n the focus, and others, Tho analysis of the equa- 
tions discloses a feature ‘characteristic of the anisotropic modium, namely the i 


: ‘gsymmetry botween the amplitude ; 
jmong the offects which cannot be described by the parabolic equation, 
governed by the fact that the wave is actually not plane, are possible aberrations, | 


phenomona occurring near the edges of a sorean, and the like, Orig. art. has: 5 
figures and 41 formas. | 
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Fadeyev, V. V.; Khokhlov R. Y. 
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ORG: Physics Department of the Moscow State University (Fizicheskiy fakul'tet (> 


Moskovskogo gosudarstvennogo universiteta) — 


a 


TITIE: ble tr it generator With KDF crystal 
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Prilozheniye, v. 3, no. 9, 1966, 372-378 


TOPIC TAGS: laser r and d, parametric converter, parametric amplifier, ‘frequency 
controal thee? 


ABSTRACT: The authors present in this communication the results of an experimental 
investigation that has led to the construction of a continuously tunable parametric 
generator of coherent light waves in the region of \ = 1 yu, using ® XDP crystal. 
Continuoug tuning of the wavelength was effe:tea mechanically jin a band from 9575 
to 11775 A, and the oscillation power reached several sonar] The frequency is 


(Fig. 1). Such a ‘ 
|}with larger bandwidth fig 
than hitherto, but also to attain better reproducibility of the generated frequen- | 


cles. The pump producea coherent oscillations at 0.53 x (second homnonic of lasex 

cd 59--55 sin/em, blue | 

Pump pulse duration was 25 x 1072 sec, and the bean vee was, ~7'--8', with the |-—~ 
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Fig. 1. Block diagram of the experi- 
mental setup: My, Me -- mirrors of para- 
metric generator, Fy, Fe -~ filters, P -- 
plane-parallel plate, 1 -- pump generator, 
2 -- meter, 3 -- spectrograph. 


length of the KDP crystal 3 cm. The theory of the parametric generator is discussed 
in detail. ‘Tests have shown the degenerate paramstric oscillations (43 = Ag.= 1.06 
p) to occur at a pump pover P, > 8--10 Yw/ese (4naide the resonator). With in- 
creasing deviation from the degenerate mode, the threshold pump power increased. 
Self-escitation was manifested by the appearance of an intense signal which exceeded 
the indicator background by & factor of at lecst 105; the prodiced radiation had 
good directivity and its divergence angle did not exceed 1.5’. At Py = 30--35 Mw/ 
the power of the paremetric oscillations reached 5 kw. Tuning curve of the para- 
metric light generator are presented and agree ensentially with the presently ac- 
_ cepted theory. The limiting tuning range is found to be determined only by the posi 
_¢ion of the absorption bands; estimates show that it should be not smaller than 


. The authors thank = \ for help with the measurements and TVs 
Nizhegorodova for help with the date reduction. Orig. art. has: 3 figuresand> | - 
formulas. {02} 
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‘TITLE: Generation of ccherent radiation in the infrared band by nonlinear-optics 
methads 


SOURCE: _ Zhurnal ekaperimental'noy 4 teoreticheskoy fiziki. Pis'ma v redaktaiyu, 
Prilozheniye, v. 4, no. 1, 1966, 22-26 


TOPIC TAGS: coherent light, ir radiation, ir source, laser application, electromag- 
netic mixing, semiconductor crystal, nonlinear effect 


ABSTRACT: ‘The authors report, experimental results offering evidence that sufficiently 
intense sources of coherent ififrared radiation, at least in the 2 - 5 4: range, can be | 
produced by using the effect of optical mixing in nonlinear media, Radiation from a 
Q-switched ‘ruby? laser (6943 h) was mixed with radiation of the first Stokes component | 
of stimulated Raman scattering in Johexane'|(8657 ) ana n-heptane (8677 X) in an 
LiNbO, crystal (Fig. 1). This produced at the output of the crystal radiation pulses 
with wavelengths 4,5 and 3.47 » respectively, with power not less than 1-10. ‘he Sc 
use cf the LiNbO, crystal as the mixer eliminated some of the difficulties hitherto 
encountered in this field. ‘The conditions for synchronized mixing in a nonlinear 
crystal are derived and the angles between the beam direction and the crystal axis, | 
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TITLE: _ Theory of an optical parametric oscillator A 
“SOURCE: IvUZ. Radfofizika, v. 9, no. 5, 1966, 932-941 


TOPIC. TAGS: nonlinear optics, parametric amplifier, harmonic generation, frequency 
conversion , resonator , 


ABSTRACT: Parametric excitation of oscillations in a Fabry-Perot-type resonator 
which is filled with an optically transparent nonlinear medium with quadratic 
polarizability was analyzed as a single-mode approximation. Primary attention is 
given to the behavior of a system when the phase matching of modes interacting in the 
cavity is disturbed’ and the resonant and parametric frequencies are dissimilar. A 
condition for excitation of oscillations is derived and the stationary states and 
their stability are analyzed. A comparison of parametric oscillations is made for 
systems with distributed and lumped parameters. Orig. art. has: 7 figures and 

26 formulas. ; 
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TITLE: Parametric amplifier for ultrasound . 

SOURCE: Akusticheskiy zhurnal, v. 12, no. 2, 1966, 188-191. 


“TOPIC TAGS: » Litrasonic amplification, parametric amplifier, Cauchy problem » 


C2aTRA SOCAL 
| ABSTRACT: Tn view of recent: interest in the problem of ultrasound amplification, the 
authors propose a parametric ultrasound amplifier, in which use is made of interactio 
of two intersecting waves propagating in an isctzopic soliX. ‘The wave of the signal 
is directed at an angle to the pump wave, thus causing spatial separation of the com- 
bination waves. At a certain-angle between the directions of the signal and pump 
wave propagations the condition for effective interaction is eatisfied for one of the 
combination waves. The theory of this amplifier is presented and an estimate of the. 
gain is given. ‘The problem reduces to a Cauchy problem, so that the solution ob- 
tained is unique. The nonlinearity of the medium gives rise to pump harmonics, s0 
that at a certain distance from the input to the geyatem the pump wave will have a 
sawtooth form. It is shown that if the condition of effective interaction of the 
waves is satisfied for the fundamental harmonic ccuponents, it is not satisfied for 
the higher combination components. It is concluded on the basis of the results that 
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& parametric amplifier for ultrasound is feasible. Orig. art. has: 1 figure and 


11 formulas. : 


SUB CODE: 20/  SUBM DATE: O%Dec64/ ORIG REF: 004/ 


: 
} 
i 
{ 
{ 
i 
i 
i 
‘ 
| 
{ 
T 
i 
{ 
of 
! 
i 
.4 
H 
i 
i 
" 4 
t 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


“ACC Nii APTO00INS 7 TT guna “coe “UR/0046/66/012/004/0h35/04N2 | 


i 
i 


AUTHOR: Zabolotskeya, Ye. A.; Soluyan, S. I.; Khokhlov, R. V; 
: . Se enEiemnaninmmmmahemnan-anmetaneem ns a eee 4 


Ue 
Yoskovskogo gosudarstvennogo universiteta) i 
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TITLE: A combined cadmium sulfide ultrasound amplifier 


SOURCE: . Akusticheskiy zhurnal, v. 12, no. 4, 1966, 435-hhe 
TOPIC TAGS: ultrasound, ultrasound amplification, ultrasound paramtric amplifica~ 
tion, cadmium sulfide ultrasound amplifier, CdS ultrasound amplifier, piezoelectric 


ultrasound amplifier 


ABSTRACT: An ultrasound amplifier utilizing the nonlinearities of CaS crystals is <..| , 
described and the mechanism of amplification analyzed. The nonlinearity stemming 

from the interaction of free. electrons with piezoelectric fields makes it possible 

to amplify the signal wave parametrically at the expense of the pumping wave, while 
application of a constant electric field to the crystal compensates for acoustic 

damping of the oscillations. {The aim of this approach is to expand the mechanism of |__. 
amplification to combine it with the parametric interaction between the signal and 

the pumping waves under conditions of a nonlinear interdependence of the carrier 
flow and the electric field of the acoustic wave within the crystal. Although the hae 
nonlinearity coefficient is dependent on too many parameters to be analyzed in general 


terms, some numerical computations indicate the feasivility of a parametric amplifica< . 
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acoustic waves by spplication of 6 constant field, end the low absorption of the 
material, all contribute to the conditions under which the amplification takes place . 
sufficiently far below the self-excitation point, thereby ensuring a lower noise -§ 4. 
‘level than that of existing types of acoustic amplifiers. Orig. art. has: 2 figures, 


1 teble, and 31 formulas. 
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CRG: Moscow State University (Moskovskiy gosudarstvennyy universitet) 


SOURCE Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v. 50, no. 2, 1966, 
472-473 


. TOPIC TAGS: . nonlinear optics, gas breakdown, laser induced breakdown, argon, 
heliun, photoionization, ruby laser Ae 
To 
ABSTRACT: The mechanism of* laser-induced gas breakdown—cascaie ionization—ad- 
vanced theoretically by Ya. B. Zel'dovich and Yu. P. Reyzer (ZhETF, v. 7, no. 3, 
; 1964, 1150) and based on the experimental data of Meyerhand ond Haught (Phys, Rev.g, 
) ,yould he-defined more. precisely if photoionizatiai -’ 
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Akhmanov, A. 1. Kourdgin, M. M. Strukov, R. V+ Khokhlov, 
1, 42, 1965). Also, comparison of 


Prilozhenlye, i, i, 
es that the higher the gas pressure, - 


“| this colleagues (S. A. 

“ZhETF, Pis'ma v redaktslyu, 
the calculated and experimental data indicat 
the more the computed breakdown fields exceed those achieved experimentally. 


':- Although this can be explained by nonuniform distribution of the radiation field, 
the authors show that such disagreement is practically nonexistent if photoioni-- 
‘gation of excited molecules is assumed. Two- and multi-photon jonization is neg~ 

lected. ‘The values of B, representing that part of the molecules excited by - 
electron impact whose electron binding energy is < Tu, and values of the threshold ° 
' field are tabulated for Ar and He at frequencies corresponding to the fundamental . 
and second harmonic of a ruby laser. The frequency-dependence of threshold energy. 
} was explained in terms of a ratio of threshold energies at 2w and w, which without: 
allowing for photoionization would be 4 The effect of B is higher the greater 
the gas pressure, and 8B increases with frequency. Thus, photoionization of elec- 
tron-beam-excited molecules can be neglected only for low frequencies and 

{YR} 


': pressures. Orig. art. has: 5 formulas. 
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: TOPIC. TAGS: rr “lalery: nonlinear. optics, Warmonfe "generation, ‘second Faroese Ene? 3 
: pe 

ABSTRACT: A. theory: of nonlinear opticai effects at the focus of a “dnverging laser 
team is developed by analyzing the evolution of the nonlinear effect in the whole 
- region of the beam rather than the region near the focal plane. The analysis is 
—tiased-on—the -method_of parabolic equations_exter, ,fed_to_the_nonlinear-probiem,_whie 
akes i “possible ‘to take into account: the? Giffiaction - ‘effects, The parabolic equa-_ 
‘ion, which: dp-a solution of the: “equation: for-the wave propagation in a_nonlinear 
nedium, {s then used for a detailed analysis of the second-harmonic generation by a 
weakly converging cylindrical wave in'a wnedium.with a quadratic dependence of polar~ 
ization on the field intensity of the leser beam. The theoretical data on the 
‘intensity and spatial structure of the second harmonics are in good agreement with 
the available experimentel data. It was established that from the energy point of 
view the optimsl focusing is such that one of the semi-axes of 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7 


SPUCREMATIM SPP RAVI TSOP TO LTE ESD TU a OS TIGRE OS SESE SPEEA EMCEE Bue ee 


1 2073166 
~ ACE NR: 


er spots of the beam is about equal to the length of the nonlinear sample. The rethod © 


“sed Gan be extended to the analysis of other nonlinear effects, such as parametric “| ~~ 
emplification and stimulated scattering with the diffraction effects taken into 
eccount. Orig. art. has: 4h rormiles and 3 figures. c {cs} 
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PoPIC TAGS: nonlinear optics, self focusing, high power laser. 


ing of finite beams in 


- ABSTRACT: A stationary theory of the self-trapp 
a nonlinear medium is developed in the quasi-optical approximation. 

formed in the geometrical-optics approximation 
raction effects are taker 


into eccount., The conditions under which the medium exerts a focusing 
effect on the beam are elucidated. It is found that, generally speaking, 
the self-focusing takes place with aberration. It is shown that tne 


saturation of the nonlinear refraction intex plays an essential role 


in self-trapping. Conditions for self-trapping of two- and three- 
dimensional beams in a nonlinear medium are determined. The size of 


as well as in the approx 
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the focal spot is calculated for a beam self-trapped in ao nonlinear 
medium. The significant effect of nonlinearity on the structure of | 
the focal region is noted, especially for 6 cylindrical Gaussian beam. 
Self-focusing mechanisms achievable under experimental conditions are 
discussed. Orig. art. has: 4 figures.and 54 formulas. {cs ] 
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“TITLE: Development of an optical waveguide during propagation of light in a oon- 
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' SOURCE: Zhurnal aksperimental 'noy teoreticheskoy fiziki, v. 51, no. 1, 1966, 296-300 


TOPIC TAGS: nonlinear optics,. laser theory, self focusing, self trapping, electro- 
striction, Kerr effect, refractive index 


ABSTRACT: ‘The self-trapping oa laser pulse in a nonlinear medium was studied 
theoretically as a nonstatiqnary problem. The effects associated with the finite 
duration of the laser pulse were analyzed in detail. The spatial and temporal 
development of an optical waveguide was considered as the quasi-optic approximation 
by taking the inertia of the nonlinear properties of the medium into account. The 
equations for the self-focusing rate, length, and efficiency were derived and dis- 
cussed in ters of two possible mechanisns of self-trapping: quadratic Kerr effect. 
and electrostriction. Orig. art. has: 12 formulas. (YK) 
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"4, 3008166 FBD/awT(1)/Be0(K)~2/t/euP(x) TuP(c) WO 
“ACC HR: © APGOLIAES | SOURCE CODE: UR/0053/66/088/003/0439/0460 
| AUTHOR: Akhmanov, Ss As} Khokhlov, Re Vs 


ORG:. Moscow State University im. M. V. Lomonosov (Moskovskiy gosudarstvennyy p 
universitet) . ; | 


TITLE: Parametric amplifiers and generatai s of light 
. SOURCE: Uspekhi fizicheskikh nauk, v. 88, no. 3, 1966, 439-460 


TOPIC TAGS; Jaser r and d, ‘parametric amplifier, parametric converter, nonlinear . 
{ effect, laser emission | . 


| ABSTRACT: ‘his is a review article dealing with latest efforts at tending the . 
: jp tunable range of lasers and thereby exploit more fully the hitherto unrealized : 
'V research opportunities afforded by the development of high-power coherent optic i 
| emission and its interaction with matter. The various research problems in which | 
" tunable lasers can be useful are briefly described and it is shown that an effec- ; 
: tive method for producing continuously tunable lasers is the uso of parametric 
: 4nteraction between light waves in an optically transparent medium. The prin- 
| eiples of the parametric amplifiers and optical generators developed to date are 
_ presented in.detail, along with computer methods of determining the stationary 
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| parametric light generator, and features of parametric amplification and Genera- 
{ tion of real beams. Parametric interaction and induced scattering are also brief-~ 
ly discussed. It is concluded from a review of ths present state of the art that i 
| the principle of parametric amplification and generation in the optical band is 
i perfectly’ feasible, and its further Progress: depends. on the development of suit- 
| 
} 


! able nonlinear materials, resonator systems, and Pump sources. Orig. art. has: 
; ( figures, 38 formulas, and 1 table, - 3 —_ 
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"—-—-gynchromtzation of flashlights, Sov.foto 22 no.4233 Ap '62, 
. (MIRA 1534) 
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(Photography, Flashlight) 
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MASHUKOY, V.Ie, inzh.; VEDUTIN, V.F., inzh.; KHOKELOV, S.D., anzh. 


Indices of ore breaking in chambers depending on the design 


, at ; 3 as 165, 
of borehole charges. Vzryv. delo no'.57/143 339-344 ee ous 


1. Vostochnyy nauchno-issledovatel' skiy gornorudnyy institut. 
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_KHOKHLOV, .S.D. (Ryazan', Shkol'naya ul., 63a, kv.14) 


Palliative resections in cancer of the stomach; from data of the 
Ryazan Province oncological dispensary. Vop. onk. 10 no,6:98-100 
64. (MIRA 18:3) 


1, Iz Ryazanskogo oblastnogo onkologicheskogo dispansera (glavnyy 
vrach ~ I,G.Kochetkov, zav. khirurgicheskim otdeleniyem ~ Yu.N. 
Stepanova), 
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Gand Tech Sci -- (diss) "Research into the hydrodyn=- 
hange in centrifugal field tower." Moscow, 1960. 16 
Secondary Specialist Iducation RSFSR, Mos- 
leyev); 200 


KHOKHLOV, S. F., 
amics and mass exc 
pp; (Ministry of Higher and 
cow Order of Lenin Chemical Technology. Inst im D. I. Mende 
copies; price not given; (KL, 22-60, 140) 
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Theory of disc sprayers. ‘Trudy DKHTI no.10:27-36 160, 


(MIRA 1431) 


(Spraying and dusting equipment) 
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KHDKHIOV, 8.Fe : 
enema 
Design of a granulator of ammonium nitrate. Trudy DKHTI no.10:61-64 


160. (MIRA 14:1) 
(Ammonium nitrate) 
(Chemical enginesring—Apparatus and ssdgpt tea) 
i | 4. 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 2/2 


SUBMITTED: 


arrnoven SAFERERSOHRRTTER, sic ALeOPh Naame pp 


AVAILABLE: | 


' 


Influence of admixtures of calcium and sodium oxides on 
the distribution of the sulphur between the iron and the 
acidic slag. (Vliyaniye dobavok okislov kal'tsiya i 
natriya na raspredeleniye sery mezhdu zhelezom i kislym 
shlakom). é . 

ww. 


"Igv, Ak, Nauk, Otd. Tekh. Na (Bulletin of the Ac. Sc., 
Technical Sciences Section),. 1957, No.4,pp.152-156 (USSR). 
In’ a previous paper (Izv. Ak. Nauk, Otd. Tekh, Nauk, 1953, 
No .12) the authors studied the distribution of sulphur 
between the iron and the acidic slag consisting of a melt 
of iron oxides which were saturated with silica. In this 
paper the results are described of studies of the influen- 
ce on this equilibrium of additions of calcium and sodium 
oxides to the acidic slag.’ The used technique was dea- 
cribed earlter (2) and 6). The slag was first smelted 
and the mixture for smelting was prepared from chemically 
pure iron oxide and quartz powder to which a certain quan- 
tity of calcium and sodium carbonate were added. The in- 
vestigations’ were carried out by means of the radio-active 
isotope 839, The curves of self- xbsorption were also 
measured for a slag consisting of iron oxides and a slag 
of & complex composition containing about 20% Na,0, sbout 
30% iron oxides and about 50% Sido; the results of these 
measurements are given in Fig.l. The results of the tests 


ie CEN ESS SESE 
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9-7" 
acidic slag. (Cont.). 


in which the equilibrium was studied are’ given in the 
Tables 2 and 3 and in the graphs 2 and 3. The heat of 
transition of Pare ed from the iron into the slag 

of the system Fe0-Si0o which is saturated with silica, 
decreases if calcium oxide is added to the slag, For a 
calcium concentration of about 20% the reaction heat 
amounts to about 13 000 cal/g-atom, which almost corres- 

- ponds to the heat of transfer of the sulphur from the iron 
into the: ferrous slag, In addition, an increase in the 
CaQ concentration in the Slag brings about some increase: 
in the entropy of the FeS. The overall result of these 
processes is a decrease of the sulphur distribution co- 
efficients commared to the acidi¢ slag not containing Cad. 
Introduction of Na5,0 into the fnvestigated slag causes 
the same phenomena to a still more intensive degree. These 
phenomena are attributed to’ the specific interaction of 
the ions in the acidic melt. There are 3 figures, 3 tables, 
8 references, 7 of which are Russian, 


ASSOCIATION: Institute of Metallography and Metal Physics, TsNIIChM, 


July 17, 1956. 
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AUTHORS: Malkin, V.I. and Khokhlow, S.). (Moscow) 


TITLE: Measurement of the Transport Numbers for Ca** in Melts in 
the Ca0-Mg0-Si05 and Ca0-higO-A1,0,-Si0, Systems, 


(Izmereniye. chisel perenosa iona kal’tsiya v rasplavakh 
sistem okis' kal'tsiya-okis'magniya~kremnezem i okis' kal'tsiya 
-okis'magniya-okis' alyuminiya-kremnezem) : 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 3, pp 108-110 (USSR) 


ABSTRACT: Structure studies on multicomponent silicate melts are of 
substantial interest in metallurgy. The behaviour of the 
various components in slags, which are ionic melts, can be 
juaged from the relative ionic mobilities, data on which are 
given by transport number measurements. The behaviour of 
oxides such as MgO and A150, in silicate melts is of inter- 


est, since it has been claimed (Refs.1,2) that these oxides 
are amphoteric in melts in the Ca0-Mg0-A150,-8105 systen, 


In relation to the ionic nature of the slag the amphoteric 
behaviour appears in the metal being present in cation form 
(in which it has an appreciable mebility) and in complex anion 
form (where the mobility ic very small). ‘The authors of this 
Card 1/6 paper observed an amphoteric behaviour of Al 303 in Ca0-A1,0;~ 
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